As the proportion of facility-based births increases, so does the need to ensure that mothers and their newborns receive quality care. Developing facility-oriented obstetric and neonatal training programs grounded in principles of teamwork utilizing simulation-based training for emergency response is an important strategy for improving the quality care. This study uses 3 dimensions 
With successes in increasing the proportion of facility-based deliveries globally, international stakeholders are now mobilizing efforts to improve the quality of obstetric care within facilities to improve maternal and perinatal health outcomes. In-service training is a common strategy for impacting the quality of facility-based maternity services (Austin et al., 2014; Hofmeyr et al., 2009 ). In-service training can teach evidence-based clinical practices and teamwork skills to health care workers. The body of evidence, from high-resource settings, demonstrates the value of incorporating simulation into inservice training for clinical decision making, teamwork, and use of evidence-based practices (Crofts, Winter, & Sowter, 2011; Crofts et al., 2006; Fransen et al., 2012; Merien, van de Ven, Mol, Houterman, & Oei, 2010; Reynolds, Ayres-de-Campos, Pereira-Cavaleiro, & Ferreira-Bastos, 2010; Siassakos, Crofts, Winter, Weiner, & Draycott, 2009 ). Simulation training in low-resource settings has not been well studied. Existing evidence suggests that simulation can be an effective training modality in low-resource settings when specific methods are adapted to the context. Modifications include low-cost, low-tech simulators, modifying training supplies to the local context and creatively using diverse venues for training (Andreatta, Gans-Larty, Debpuur, Ofosu, & Perosky, 2011; Bergh, Baloyi, & Pattinson, 2015; Hofmeyr et al., 2009; Walker et al., 2014; Walker et al., 2012 Walker et al., , 2015 .
The Linda Afya ya Mama na Mtoto (LAMMP, Protect the health of mother and child) was designed to improve maternal and perinatal outcomes in Kakamega County, Kenya. Two integrated goals throughout the overall project were (a) to improve obstetric referral linkages between the community and facilities and (b) to strengthen clinic-based obstetric care in linked facilities. Community-facility linkages were strengthened by developing or strengthening Kenya's community units, training community health volunteers (CHVs) on maternal and newborn nutrition and promoting facility-based deliveries, and training existing traditional birth attendants to transition to a new role as skilled birth advocates. All facilities received the Ministry of Health's (MoH) knowledge and skills-based Harmonized Maternal and Neonatal Care training program, based on the "Making it Happen" training program during the baseline period, whereas intervention facilities were supplemented with PRONTO International (PRONTO) low-tech, highly realistic simulation-based emergency obstetric and neonatal and team training program (Ameh & van den Broek, 2015; Walker et al., 2012) .
This study assesses the impact of PRONTO two-module simulation and team training program on process indicators including participant knowledge, self-efficacy of obstetric and neonatal emergency management, teamwork skills, and achievement of strategic training goals as set by participating facilities. First, we hypothesized that the PRONTO intervention would sustainably improve participant knowledge, obstetric self-efficacy, and teamwork skills. Second, we hypothesized these improvements would create an enabling environment where strategic goal setting and health system improvements could be achieved.
[ Kenya] et al., 2011) . Comparison clinics were in two adjacent subcounties, Butere and Khwisero, but met all other inclusion criteria.
In the Kenya Essential Package for Health, level 2 and 3 facilities are primary care facilities that are considered the population's first point of clinical care. These facilities provide basic obstetric care in addition to primary health care treatment and preventative services (National Coordinating Agency for Population and Development Harmonized training package is a comprehensive 5-day skills-and drills-based training and covers all aspects of antenatal, intrapartum, and postnatal care for mother and baby (Ameh & van den Broek, 2015 ). PRONTO's training covered a subset of the clinical content presented in the MoH Harmonized training package; however, the clinical content was supplemented with team training challenges and highly realistic simulations to support the translation of improved provider knowledge into behavior. This paper reports findings from the training conducted in the 26 intervention facilities only.
As part of the impact evaluation of LAMMP, facilities were surveyed at baseline for staffing level, equipment and supply availability, and rates of maternal and neonatal complications during the previous 2 years (2011 and 2012) . With WHO's near-miss approach, the research team developed a morbidity and mortality tool to measure clinic-based outcomes for LAMMP (WHO, 2011) . The impact evaluation for PRONTO's training is based on the four levels of the Kirkpatrick Training Evaluation Model (Kirkpatrick & Kirkpatrick, 2006) . The Kirkpatrick Training Evaluation Model evaluates training programs on four levels: (a) participant reactions, (b) improvements in knowledge, (c) changes in behavior, and (d) results. Programs can evaluate these levels to determine where along this continuum a training either succeeded or failed in achieving the desired results (Kirkpatrick & Kirkpatrick, 2006; Smidt, Balandin, Sigafoos, & Reed, 2009 ). This study focuses on three of the four levels of the Kirkpatrick Model: measuring participant reaction to the training (level 1), improvements in participant knowledge and self-efficacy (level 2), and strategic goals achievement (level 4).
Impact on clinical outcomes was assessed separately.
The PRONTO curriculum was reviewed by Kenyan MoH officials, and Kenyan Obstetricians and Pediatricians to ensure that it met MoH guidelines. Additionally, all simulations and case studies were adapted to ensure cultural relevance and applicability with input from Kenyan obstetricians, pediatricians, and nurses. Throughout LAMMP, PRONTO trained and mentored local nurses, obstetricians, and pediatricians as trainers. At each training, the majority of training sessions were conducted by Kenyan clinicians under the mentorship of PRONTO master trainers.
The PRONTO training is conducted over 3 days with Module I (2 days) occurring 3 months before Module II (1 day). All training sessions occurred in situ-at intervention facilities. Birth simulations were conducted in situ where deliveries occur. Separate spaces were used for other components of the training-including video-guided simulation debriefs, teaching sessions, skill validation, or team building and communication activities. A total of six PRONTO training sets were delivered in three subcounties of Kakamega. Matungu and Mumias subcounties received two training sessions each, and two additional training sets were delivered for the Kakamega-Navakholo group.
For disruptions in facility's service delivery to be minimized, only half of the facility staff attended an PRONTO training at one time.
CHVs from the targeted facilities were identified by MoH officials and invited to participate in Module I and II training sessions to strengthen the relationship between facility staff and the community.
Because not all CHVs were able to participate in the pre-testing/ post-testing based on literacy and this cohort does not formally provide obstetric care at facilities, data on the CHV cohort are excluded from this analysis. However, all CHVs underwent the same oral consent process as other training participants.
Module I (2 days) covers obstetric hemorrhage, neonatal resuscitation, and teamwork and communication concepts through skills stations, case presentations, teamwork activities, and six simulations.
Throughout the training, the impact of maternal nutritional status, particularly maternal anemia, was emphasized as a potential contributing factor. Additionally, basic newborn nutritional interventions such as delayed cord clamping and early initiation of breastfeeding were included in all simulations and case studies. After exposure to these concepts and skills, participants from each facility collaborate on a facility-specific strategic plan. The strategic planning session is designed for participants to translate the knowledge and skills gained from PRONTO's simulation training into practice at their facilities. Each facility was provided 24,000Ksh (approximately USD $275) to implement their strategic plan including purchase of supplies and equipment; half of the incentive was given at the end of Module I, and the remaining half at the end of Module II. Module II (1 day) occurred 2 to 3 months after Module I and focused on pre-eclampsia, shoulder dystocia, teamwork and communication, and a review of strategic goal achievement and included three simulations on the clinical topics included in the training. A detailed explanation of the PRONTO training program has been previously published .
Immediately before and after the Module I and II training sessions, participants completed subject-specific knowledge tests, self-efficacy reports on performing delivery-related skills, and a teamwork selfassessment (Evaluation materials in the supplemental materials). The self-efficacy survey used 10 questions about the participants' confidence in performing clinical skills on a scale of 0 (cannot do at all) to 100 (highly certain can do) and was completed at each time point (Cohen, Cragin, Wong, & Walker, 2012) . Clinical knowledge was assessed at baseline prior to training on new information/skills and at the conclusion of each module. Module I content was tested pre-Module I, post-Module I, and post-Module II. The 24-question assessment included content on neonatal resuscitation (n = 9 questions), obstetric hemorrhage (n = 9), and teamwork and communication techniques (n = 6). Module II content was tested pre-Module II and post-Module II; it contained knowledge questions on pre-eclampsia (n = 10) and shoulder dystocia (n = 7).
Participants' perceptions about their facility's teamwork skills were measured using the validated 16-point Clinical Teamwork Scale (CTS; Guise et al., 2008) . It was administered post-Module I to measure teamwork skills in the last 3 months. The CTS was administered postModule I so that participant would have exposure to the teamwork concepts the instrument assessed, and pre-Module II to gauge teamwork in the time between training not including team performance during the Module II training itself.
The strategic goals set by participating facilities at Module I and evaluated for completion at Module II were finalized by participants in the week following the training. Written goal statements were collected in collaboration with the local subcounty reproductive health officers. Goals were categorized by PRONTO trainers as Supply Procurement, System Change, Teamwork Goals, and Training Goals.
Goal achievement was captured through participant self-report during the Module II training, and later confirmed by PRONTO trainers during a 1.5-to 2-hr site visit at the facility approximately 6 months after Module II. For goals that required supply procurement, supplies were visually confirmed, and noncommodity goals were confirmed using facility records. The numerator for calculating the proportion of strategic goals achieved was based on data collected during the site visits and not simply on self-report.
Data from the training evaluation, and knowledge and self-efficacy assessments were entered and managed using the REDCap (Research Electronic Data Capture) electronic data capture tools hosted at the Institute for Translational Health Science (Harris et al., 2009 ). Descriptive statistics for both facility and participant characteristics were calculated using facility inventory, baseline morbidity and mortality assessments, and training evaluations (Tables 1 and 2 ). Pearson's chisquare or Fisher's exact test was used to assess differences in binary variables across subcounties (Tables 1 and 2 ). For nonparametric facility and training characteristics, Kruskal-Wallis H tests were used to compare variable distribution across multiple subcounties (Tables 1   and 2 ). For differences in the proportion of training participant characteristics, Pearson's chi-square test was used. For nonparametric facility and training characteristics, the Kruskal-Wallis H tests were used to compare variable distribution across multiple subcounties. For Kirkpatrick's first level to be measured, participants evaluated the training itself after both modules using a 5-point Likert scale.
Lower scores indicated stronger agreement with each statement where 1 was strongly agree and 5 strongly disagree. Participants were asked nine questions including "I understood clearly the purpose and objectives of the training" to "The scenarios were similar to real situations" and "I was supported during the learning process." Participants were also asked qualitative questions including "Which aspects of the training did you enjoy most?" and "Please list two things you would like to see added or changed to about the training." For these training evaluations, the median evaluation score and interquartile range were calculated. The Kruskal-Wallis H tests were used to detect differences in participant's reactions to Module I and II training sessions.
To assess Kirkpatrick's second level of training evaluation, learning, we used a variety of methods. For knowledge questions, the percentage 
| Training characteristics
The PRONTO training included 182 personnel during six training, two training in each of the three subcounties-Kakamega CentralNavakholo, Mumias, and Matungu. This number is greater than in the personnel inventory because of additional staff hires (6) (Table 2) .
| Kirkpatrick training evaluation framework level 1-Reaction
The participant evaluations of the PRONTO training were positive and consistent across module and topics. The median evaluation scores ranged from 1.0 to 1.2 on the 5-point Likert scale with a high score of 1 ( (Table 3 ). The primary changes that participants desired were extended duration-frequency of the training, change in the training space to a larger venue, and expanded clinical content (Table 3) .
| Kirkpatrick training evaluation framework level 2-Learning
The postintervention self-efficacy, teamwork, and knowledge assessments showed significant improvements. These changes were modeled using longitudinal fixed-effects linear regression. 
| Kirkpatrick training evaluation framework level 4-Results
The strategic planning results demonstrate how improvements in knowledge and self-efficacy can translate into impact at the facility Table 5 ). (Table 5) .
| DISCUSSION
Using the Kirkpatrick Training Evaluation Model, PRONTO measured impact at levels 1, 2, and 4 of the evaluation framework-participant reaction, learning, and results (Kirkpatrick & Kirkpatrick, 2006 ). These results demonstrate that participants valued PRONTO training;
showed statistically and practically significant improvements in knowledge, self-efficacy, and team function; and were able to successfully complete self-determined strategic goals. Although these process-level indicators are not a guarantee of improved patient outcomes, they indicate that the PRONTO intervention successfully created conditions for improving the quality of clinical care. Only with the appropriate clinical knowledge, confidence, and availability of critical supplies is it possible for providers to successfully manage emergency situations.
The low pretest knowledge scores, ranging from 43.9% for knowledge of pre-eclampsia to 65.4% for knowledge of neonatal resuscitation, suggest that basic knowledge of obstetric emergency identification and management may be a critical barrier to improving clinical quality at level 2 and 3 health facilities. These low emergency obstetric knowledge scores were present despite 81.8% of participants reporting participation in the MoH Harmonized training package within the previous 1 to 9 months preceding the PRONTO intervention (Table 4) Note. BP = blood pressure; CHV = community health volunteer; MVA = manual vacuum aspiration.
emergency obstetric and neonatal knowledge attenuation may occur rapidly after previous training-including training that primarily focuses on knowledge transfer or discrete skill development.
Even with the significant improvements in knowledge at the posttraining assessments, there is need for reinforcement of provider knowledge particularly in regard to the management of shoulder dystocia and pre-eclampsia/eclampsia because baseline knowledge of these emergencies was lower than that of other emergencies. Simultaneously, however, the relatively high self-efficacy assessments of 82.4
on a 100-point scale prior to Module I training suggest that participants may not be aware of gaps in their clinical knowledge or skill. This discrepancy between provider knowledge and self-efficacy is important for understanding the translation of knowledge into behavior and warrants future study.
Previous studies have suggested that the use of simulation techniques reduces the attenuation of knowledge that often occurs following a knowledge-based training program (Fransen et al., 2012; Khanduja, Bould, Naik, Hladkowicz, & Boet, 2015; O'Leary, Nash, & Lewis, 2015) . In this context, scores for obstetric hemorrhage and Some system-improvement goals included creating spaces for neonatal resuscitation, improving infection control, developing a list of ad hoc drivers in case of a referral, and making baby blankets from existing cloth (Table 5) .
Using financial resources to incentivize goal attainment was controversial. Facilitators were carefully trained to focus strategic planning discussions on gaps and goals that local facility teams had control over -not system-wide problems that were beyond their control. Planning sessions focused on locally owned achievable practical goals. The available financial incentives were used by participating facilities to purchase critical, basic durable supplies and equipment. PRONTO's focus on feasible, locally owned goals that do not require external inputs beyond a small financial incentive was crucial to facilities achieving 95.8% of their goals. This is similar to the model presented by Daniel and Carl Taylor for lasting, locally owned change (Taylor & Taylor, 2002) . Strategic planning sessions focused on local ownership may be a powerful mechanism for participants to apply what they have learned through implementation of feasible, locally driven changes.
The implementation of these goals also serves as a method for encouraging participants to reflect on and apply the lessons learned when they return to clinical practice, further reinforcing knowledge gains. (Bergh et al., 2015; Cornthwaite, Alvarez, & Siassakos, 2015; Crofts et al., 2011; Siassakos et al., 2009) (Table 4 ). To our knowledge, the Organization 1 training model is one of the first training programs to combine simulation-based training together with formal team training in low-resource settings (Cohen, Cragin, Rizk, Hanberg, & Walker, 2011) .
This study has several limitations. Due to small representation of some professions, we were not able to quantify if profession-specific differences in knowledge, self-efficacy, or team skill existed (i.e., nurses, clinical officers, or medical officers). Although improved knowledge, self-efficacy, and reported team practices were maintained at 3 months, it is not yet possible to quantify the magnitude of impact that these improved processes will have on health outcomes or to extrapolate these significant benefits beyond a 3-month period. By assessing participant's knowledge post-Module II on Module I-specific content, we demonstrate that improvements in these topics were sustained at 3 months following Module I. Because we do not have access to the Harmonized training package evaluation results nor were staff in comparison facilities tested, it is not possible to causally attribute the sustained process improvements to PRONTO alone.
However, given the similar immediate post-Module I and post-Module II self-efficacy, teamwork, obstetric hemorrhage, and neonatal resuscitation results, it is likely that PRONTO had an impact on the longer term knowledge improvements.
The study represents a large, longitudinal sample and used a validated clinical teamwork tool to capture data (CTS). Further, the knowledge and self-efficacy results from Kenya parallel results from the PRONTO training in other contexts (Walker et al., 2014; Walker et al., 2012 Walker et al., , 2015 . These data represent the first analysis of the PRONTO training outcomes outside of Latin America. Contextualizing the PRONTO training program for the Kenyan context required a thorough review of both clinical and cultural contents. These results suggest that a low-cost, highly realistic simulation-based training customized to local culture and setting was as well received in Kenya as in Latin America. An analysis of impact on clinical outcomes is forthcoming.
